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The eccrine spiradenoma is a benign neoplasm
of skin first described by Kersting and Heiwig
(11) in 1956. They considered the lesion a de-
rivative of the eccrine sweat gland and described
a characteristic clinical and histopathologic pic-
ture. Clinically, spontaneous episodes of parox-
ysmal pain are associated with the tumor; and
histopathologically, the encapsulated nodules of
tumor are composed of masses of basophilic cells,
usually arranged in whorls, cords, and pseudo-
glands. Within the whorls and pseudoglands two
types of cells are noted: peripheral intensely
staining cells and central pale-staining cells.
Kersting and Helwig (11) considered the possi-
bility that these two cells might correspond to the
cell types of the secretory segment of eccrine
sweat glands.
Other authors (13) have considered such
tumors to be composed of and derived from myo-
epithelial cells. Were a tumor composed of func-
tioning myoepithelial cells, neuropharmacologic
stimuli could produce contraction and pain from
pressure on surrounding nerves. Studies of
Berghorn et al. (2) have demonstrated the pro-
duction of paroxysms of pain in tumor nodules of
the eccrine spiradenoma following the injection
of acetylcholine or oxytocin. The myoepithelial
cells of various glands are known to respond by
contraction to adrenalin or oxytocin (8, 10);
the common reactivity to oxytocin might be an
argument in favor of the eccrine spiradenoma's
being composed of myoepithelial cells.
Any attempt to understand the mechanism of
the painful episodes in connection with the eccrine
spiradenoma thus rests on the ability to identify
the cell types in the tumor. The present study
attempts such an identification, using the
methods of histochemistry and electron micros-
copy on multiple nodules of an eccrine
spiradenoma. Normal myoepithelial cells have
been described in normal human (18) and feline
(20) eccrine sweat glands, mammary gland (1, 9,
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12), Harderian gland (4), and salivary and lacri-
mal glands (24) for comparison with the present
lesion.
MATERIALS AND METHODS
The patient presented with a dozen 1—3 mm
nodules grouped in 3 masses in the skin over the
right scapula. The clinical characteristics are pre-
sented elsewhere (2). The tumor masses with wide
ellipses of skin were removed under local anes-
thesia by injecting xylocaine around and beneath
the masses. Thin slices of the involved skin were
cut immediately into small blocks, placed in
Dalton's chrome-osmium fixative (6) at room tem-
perature for 1 hour, dehydrated in alcohol, and
embedded in methacrylate. Sections for electron
microscopy and sections 1 micron thick for light
microscopy were cut on a Porter-Blum microtome
with glass knives. Thin sections were mounted on
formvar-coated grids and examined in an RCA
EMU 3D electron microscope. One-micron sections
were mounted on glass slides, treated with xylene
for 1 hour to remove the plastic, and mounte.d in
oil of refractive index 1.460 (7) for phase-contrast
microscopy. After removal of the plastic, some
1-micron sections were stained by the PAS technic
(14), the modified Hale colloidal iron stain for acid
mucopolysaccharide (16), and the gallocyanin
chrome-alum stain for basophilia (18).
Other slices of involved skin were placed in cold
neutral buffered formol and processed for routine
light microscopy. Histochemical reactions for
cholinesterase (5) and alkaline phosphatase (3)
were done on frozen sections of formol-fixed tissue.
OBSERVATIONS
Light microscopy. In hematoxlyin and eosin-
stained sections or by phase microscopy it is
seen that discrete tumor nodules of varying size
are scattered throughout the dermis. The tumor
nodules contain closely packed basophilic-ap-
pearing cells arranged in pseudoglands, cords,
and whorls, invested by a delicate connective
tissue stroma. The tumor cells have large nuclei
and scant cytoplasm, which forms a thin, ir-
regularly basophilic rim around the nucleus. The
intensity of nuclear staining varies within the
cell cords and pseudoglands, with dark-staining
nuclei at the periphery of the cell groups and
lighter staining nuclei in the center (Fig. 1).
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The stroma separating the groups of cells
within a tumor nodule consists of an eosinophilic
zone containing capillaries and connective tissue;
this stroma is not prominent. Masses of eosino-
philic hyaline material are present focally within
the stroma and in some cases are apparently sur-
rounded by tumor cells. Such structures are
termed hyaline masses in the present s'eport.
The stroma is best visualized in 1-micron
osmium-fixed tissue sections stained witb PAS,
which demonstrates a delicate rim of PAS-posi-
tive material of varying thickness surrounding
each group of cells (Fig. 2). This PAS-positive
rim appears to be similar to the basement mem-
brane that surrounds the normal eccrine sweat
gland (iS, 20) and other epithelial tissues. In
some areas the PAS-positive basement membrane
appears fragmented. The hyaline masses are also
PAS positive, and virtually no diastase-digestible
PAS-positive material is present within the
tumor. The hyaline masses also contain acid
mucopolysaccharide, as demonstrated in sections
stained with the modified Hale procedure (Fig. 1).
Some hyaline masses in Figure 2 do not appear
to contain acid mucopolysaccharide, and none is
present within the groups of cells.
Alkaline-phosphatase activity is not observed
in frozen sections of cold buffered formol-fixed
tumor tissue, but the myoepitbelial cells in the
eccrine sweat glands in the uninvolved dermis
stain positively. Nor is cholinesterase present
within the tumor, but nerve nets can be identified
with ease in the connective tissue capsule sur-
rounding the nodules and in the uninvolved
dermis, confirming the findings of Kersting and
Helwig (11) with the Bodian silver stain.
Electron microscopy. Each tumor nodule is
completely encapsulated by a dense connective
tissue investment, identical with that seen by
light microscopy. The nuclei of the tumor cells are
large and irregular in outline and have prominent
nucleoli. The density of the nueleoplasm varies
from cell to cell and in general corresponds to the
apparent stratification of cells seen by light micros-
copy (Fig. 3).
The cytoplasm of the tumor cells is granular
and electron dense. Large amounts of ergasto-
plasm are present both as ergastoplasmie sacs and
free ergastoplasmie granules (Figs. 7 and 5).
These granules have been considered to represent
ribonueleoprotein (22), and the distinctionbetween
free ergastoplasmic granules and ergastoplasmic
sacs has been described for other tissues (17). The
ergastoplasm would correspond to the cytoplas-
niic basophilia seen by light microscopy.
A small but discrete Golgi apparatus is present
(Figs. 7 and 5), consisting of a flattened array of
agranular membranous sacs and associated
vesieles. Formation of secretory vacuoles or gran-
ules cannot be seen within the Golgi zone, as can
be observed within the mueoid cells of the eecrine
sweat gland secretory segment (18, 20).
Numerous oval and rod-shaped mitoehondrial
profiles are scattered throughout the cytoplasm
(Figs. 4 and 5). The cristae in many of the inito-
ehondria are separated by dense mitochondrial
granules (Fig. 5). Some mitoehondria contain
relatively few mitochondrial granules (Fig. 7).
Mitochondria of some cells appear vacuolated
and swollen (Fig. 8), but this change is not con-
sistent within neighboring cells or within a single
cell. In occasional cells a membrane-enclosed
accumulation of small vesicles of unknown nature
is present (Fig. 7).
The cell membranes of adjacent tumor cells
within the cell clusters interdigitate with one
FIG. 1. One-micron-thick, osmium-fixed, methacrylate-embedded sectioo of tumor staioed with
colloidal iron (Hale) counterstained with nuclear fast red. Very dark-appearing material (arrows) ap-
pears blue in the microscope and represents the localization of acid mucopolysaceharide in clumps
hetween groups of tumor cells. The tumor cells are indicated by nuclear stainiog (which appears gray
in the micrograph), and nuclei at the periphery of the groups of cells are darker than those in the center.
Between some groups of cells are masses of material (0) that are the hyaline masses (X 130).
FIG. 2. Section 1 micron thick, stained with periodic aeid-Sehiff, eounterstained with Weigert's acid
iron chloride hematoxylin. Surrounding each group of cells is a distinct gray band, appearing red in the
microscope (arrows). This band represents the basement membrane identified in electron micrograpbs
(X 350).
FIG. 3. Electron micrograph at low magnification illustrating the general morphology of the tumor
nodule. The margin of a group of tumor cells is presentto the right where a capillary (P) is cut tangen-
tially, with two endothelial cell nuclei (E) visible. The capillary is surrounded by a basemlnt membrane(arrow) and connective tissue space (5). The tumor cells have large prominent nuclei (T) and nucleoli(N). In this micrograph the tumor cells are separated by intercellular spaces (I) in which some filament-
ous material of low electron density is present. Surrounding such spaces are numerous dense bands(D), identified as desmosomes at higher magnification, joining cells directly apnosed to one another
(X 4,100).
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another and are connected by prominent desmo-
somes in some areas (Figs. 3 and 7). Adjacent
cell membranes appear to be separated in some
areas (Fig. 3), and faintly fibrillar material ap-
pears to be present in the intercellular space.
Such separations could represent artifact, but the
presence of fibrillar material would be against
this concept. No basement membrane can be seen
where cells abut the intercellular spaces. The
desmosomes are platelike condensations and
thickenings of apposed cell membranes into
which tonofilaments insert (Fig. 7), and these
desmosomes are identical with those of squamous
epithelia described by Odland (21) and with
those connecting the cells of the ecerine duct to
one another (18, 20).
Large irregular masses of ill-defined flla-
mentous-appearing material are occasionally
seen between groups of tumor cells or in direct
continuity with the stroma (Figs. 4 and 5). These
are the hyaline masses seen by light microscopy,
and by electron microscopy they are definitely
extracellular (Figs. 4 and 5). At low magnifica-
tion the hyaline masses appear to be composed of
fibrillar material that is grouped into irregular
strands and cords (Fig. 5). At higher magnifica-
tion the hyalinc mass is seen to be composed of a
meshwork of filamentous material in which there
are occasional strands of collagen having a
periodicity of major dense bands in the order of
520 A (Fig. 6). Cellular elements are also present
within the hyaline masses (Figs. 5 and 6), and
these cells appear similar to fibroblasts in normal
dermis (18, 20).
Distinct basement membranes are applied to
the base of the tumor cells as they abut on the
stroma or on a hyaline mass. The homogeneity of
the basement membrane is interrupted by occa-
sional clefts or spaces (Fig. 4). The cytoplasm of
the tumor cells projects into the basement mem-
brane, forming footlike processes (Fig. 4). The
clefts within the basement membrane most likely
represent embedding artifact, since material em-
bedded in epoxy resin fails to show similar struc-
tures (19).
The hyaline masses are occasionally observed to
be directly continuous with the stroma surround-
ing the groups of tumor cells (Fig. 4). The stroma
is composed of normal connective tissue ele-
ments (Fig. 4).
The cytoplasm of the tumor cells has been care-
fully studied for the presence of any filamentous
material that could be identified as a myofilament
(13). At no time have any structures been identi-
fied in the cytoplasm of these cells that resemble
known myoepithelial cells. Tonofilaments are
present immediately adjacent to desmosomes,
but other filamentous material is lacking. Careful
study disclosed nerves only in the connective
tissue capsule of the tumor nodules, and never
within the nodules.
DISCUSSION
The present study has confirmed the opinion of
Kersting and Helwig (11) that the eecrine
spiradenoma is composed of cells resembling
those of the ecerine sweat gland. The light-micro-
scopic appearance of the present tumor is identi-
cal with that described by Kersting and llelwig
(11). Lever (13) has considered like entities to be
derived from myoepithelial cells and has termed
such tumors myoepitheliomas. Electron micros-
copy of the eecrine spiradenoma has failed to
demonstrate any myofilaments in the cytoplasm
of the tumor cells, and the appearance of the tu-
mor cells in no way resembles the appearance of
myoepithelial cells described for the mammary
gland (1, 9, 12), ilarderian gland (4), salivary
and lacrimal glands (24), or the ecerine sweat
glands (18, 20). Furthermore, myoepithelial cells
are known to be alkaline-phosphatase positive
(15), and the tumor cells do not exhibit alkaline-
phosphatase activity.
The tumor is composed of a single cell type, as
determined by its cytologic appearance and ultra-
structure. The cells at the periphery of the
Fie. 4. The margin of a pseudogland or group of tumor cells. The capillary (P) and endothelial cell(E) are surrounded by connective tissue stroma (5). The base of the tumor cells (nuclei labeled (T)
is bounded by a prominent basement membrane (arrows) which in some areas appears to form whorls
and contains small clefts. The tumor cells are similar to those of Fig. 3, with intercellular spaces (I)
present in some places. A hyaline mass (0) composed of fibrous and filamentous material is sectioned
to the left, and this mass is in direct continuity with the stroma (5). The tumor cells contain mitoehon-
dna in clumps (M) (X 8,600).
Ftc. 5. A portion of a hyaline mass. The hyaline mass (0) is surrounded by several tumor cells which
are adjacent to one another. In the midst of the mass is a cell thought to be a fibroblast (F). A base-
ment membrane (arrows) separates the hyaline mass from the tumor cells. The filamentous material in
the hyaline mass appears to be continuous with the basement membrane. Clusters of mitochondria (M)
are present in the tumor cells, with many small dense mitoehondrial granules (R) (X 8,300).
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pseudoglands and cell groups do possess nuclei
with greater density as compared with cells at the
center, but this difference is not pronounced. No
difference can be detected in the ultrastructure of
these cells, and thus we conclude that basically
only one cell type is present.
The ultrastructure of the tumor cells is com-
parable with the eccrine sweat gland (18, 20),
including features of both eccrine duct and
secretory segment. Both tumor cells and cells of
the eccrine duct have a granular cytoplasm and
possess numerous mitochondria with many mito-
chondrial granules, and adjacent cells inter-
digitate with one another and are joined by
numerous desmosomes. The abundance of
ergastoplasm in the tumor cells is characteristic of
the mucoid cells of the eccrine secretory segment.
Cells of the hair bulb are also basophilic, are con-
nected by numerous desmosomes (15, 19), and in
general are similar to cells of the tumor. Due to
the limitations of the sampling involved, it is
difficult to substantiate by electron microscopy
the observations of Kersting and Helwig (11) by
serial sectioning that the tumor nodules are con-
tinuous, at least in some cases, with an eccrine
sweat gland. Thus while the origin of the tumor is
difficult to ascertain with certainty, it is most
likely derived from the cells of the eccrine sweat
gland, and the tumor cells most definitely do not
resemble myoepithelial cells.
The large hyaline masses present in this tumor
are interpreted on the basis of the present study
as accumulations of stroma. Kersting and Helwig
(11) described these hyaline masses as PAS posi-
tive (diastase resistant) and reticulum positive
and suggested that they might represent secretory
activity of the tumor cells. Since the hyaline
masses examined contain mature collagen (Fig.
6), acid mucopolysaccharides (16), and cellular
material resembling fibroblasts, these masses are
most likely not exclusively derived from the tumor
cells. Furthermore, occasionally these hyaline
masses are continuous with the connective tissue
stroma surrounding the groups of cells. Where the
hyaline masses are surrounded by tumor cells,
most likely another plane of sectioning would dis-
close a stalk connecting the hyaline masses with
the stroma. The structure of the tumor is thus
visualized as interconnecting strands of epithelial
cells in direct apposition to one another separated
by a connective tissue stroma that is accumulated
into focal masses of hyaline-appearing material.
The fact that formation of secretory granules
is not evident in the tumor cells does not preclude
the possibility that these cells are secreting and
contributing material to the hyaline masses.
Clear cells of the cecrine sweat gland secretory
segment secrete without formation of secretory
granules, and the intercellular spaces of the tumor
nodules contain accumulations of fibrillar ma-
terial not related to stroma. The cells could thus
be secreting mneopolysaccharides related to the
mucoid cells of the secretory segment of eceriac
sweat glands, and this material could be deposited
in the stromal accumulations.
No obvious explanation for the peculiar spon-
taneous episodes of pain is discerned morpho-
logically from the present study. No nerves were
noted within the nodules of the tumor, confirming
the observations of Kersting and Helwig (11). The
pharmacologic studies of Berghorn et al. (2) have
demonstrated that the pain response can be pro-
duced by acetycholine and to some extent by
oxytocin. The eccrine sweat glands are known to
be responsive to acetylcholine (23), and cells of
the secretory segment are altered morphologically
following stimulation, suggesting translocation of
fluid (18, 20). A possible mechanism for the pro-
duction of pain could be a transloeation of fluid
within the tumor nodules, causing distention of
the connective tissue capsule that is innervated.
Fmo. 6. The hyaline mass (0) is identical to those of Figures 4 and 5, and it contains distinct collagen
fibers (C) with maj or dense banding of approximately 520 A. The remainder of the material in the hyaline
mass is poorly defined filamentous material (A) in which no organized structure can be identified. A
few cellular processes thought to represent fibroblasts (F) are present containing mitochondria (M)
in the cytoplasm. (X 47,000.)
Fma. 7. The cytoplasm of the tumor cells. The nucleus (T) is large and finely granular and has a promi-
nent nucleolus (N). The nuclear membrane is distinctly double (between arrows). Numerous mito-
chondria are present (M), with dense mitochondrial granules (R). A circular membranous profile with
numerous vesicular elements present within it is seen in the lower portion of the micrograph (L). Ergas-
toplasmic sacs with associated granules (ER) and numerous free granules of similar size are present in
the cytoplasm. Desmosomes (D) connect adjacent cell membranes, and dense areas on both sides of the
thickened cell membranes represent the attachment of tonofilaments to the desmosome. The Golgi
apparatus (G) is composed of agranular flattened sacs and vacuoles (X 21,000).
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FIG. 8. Cytoplasm of tumor cells with mitochondria of differing appearance. Mitochondria (M) in
the upper right appear normal, whereas those in the lower left appear swollen. The dense material above
the swollen mitochondrion (M) is artifact. The Golgi apparatus (C) of the cell to the left is prominent.
Small ergastoplasmic sacs and isolated ergastoplasmic granules (ER) are scattered throughout the
cytoplasm. An intercellular space (I) between adjacent cells contains fibrillar material (X 24,800).
SUMMARY
The histochemical features and ultrastructure
of an ecerine spiradenoma are described. The
tumor cells are alkaline-phosphatase negative,
and the tumor nodules do not contain cholinester-
ase. The ultrastructure of the tumor cells is simi-
lar to that of cells of the eccrine sweat gland. The
cells have a granular cytoplasm containing ergas-
toplasm, mitochondria, and Golgi membranes,
but no myofilaments. The cells interdigitate with
one another and are joined by numerous desmo-
somes. Masses of hyaline material in this tumor
are observed in some instances to be continuous
with the connective tissue stroma, and they con-
tain fibroblasts and collagen. It is concluded that
the tumor is most likely a derivative of the eccrine
sweat gland and is not a myoepithelioma.
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